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Building an effective research-extension-farmers 
nexus among potato farmers in Kenya 
Potato agri-food systems play an important role in 
household income generation and food and nutrition 
security. However, productivity remains low due to climate 
change impacts on weather, limited knowledge on 
good agricultural practices, and limited access to quality 
seed and improved varieties. At the farmer level, raising 
productivity will require technological interventions that 
will be adopted and require low costs for the individual.
Research plays a key role in developing technologies but 
some are non-responsive to farmer needs and contexts, 
thus adoption rates are low. The non-responsiveness is 
largely due to inadequate communications between 
researchers, extension workers and farmers.
This brief presents a model for linking researchers, 
extension services and small holder farmers in a potato-
based production system. This model was implemented in 
the Nutrition Sensitive Potato Partnership (NuSePP) Project 
funded by GIZ Kenya to ensure that innovations and 
technologies developed through research are transferred 
and adopted by farmers to improve their productivity. 
The training of extension professionals was supervised 
by research staff from CIP and the Kenya Agricultural and 
Improving prospects for future success in potato will rely on strong links between 







Livestock Research Organization (KALRO) and worked in four 
counties in the western and central parts of the country: 
Bungoma, Elgeyo-Marakwet, Nyandarua, and Trans-Nzoia.
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Objective 
Extension workers have a vital role to play in communicating research recommendations to farmers and providing a 
delivery service to accelerate farmer access and adoption of new technologies. For this work, extension workers require 
institutional arrangements through which to maintain regular channels of information flow from researchers to farmers 
and back again. 
Therefore, the objectives were:
1. To develop effective pathways for potato technology transfer from research to smallholder farmers; 
2. To improve potato productivity among smallholder farmers through validated production 
innovations/technologies; and
3. To promote a systems approach to sustainable potato production among smallholder farmers 
considering soil health, soil fertility, family needs and sustainability.
Approach 
The research began in August 2017, working to identify the system-level constraints affecting potato production (Figure 
1). The International Potato Center (CIP) designed and conducted a baseline survey in the project areas in 2016. The data 
were corroborated by information collected from a participatory rural appraisal with farmers during the formation of 
farmers field and business schools. The research team concluded that the major constraints to potato farming included: 
Figure 1. A model for improving research-extension-farmer linkages for effective technology transfer to small farmers
Once the major constraints were identified, the research team (CIP, KALRO and extension professionals) 
created a list of possible solutions to that constraint with appropriate technologies for implementing 
that solution (Table 1).
small average land holdings; limited availability and use of quality seed; inappropriate management of bacterial wilt and 
late blight diseases; improper use of fertilizers, limited knowledge of good agronomic practices; and too few new and 
improved potato varieties to bolster yields.
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Table 1. Identified production constraints, proposed solutions with selected technologies and innovations
Production constraints Proposed solutions Technologies/Innovations
1. Small land holdings • Sustainable intensification • Potato-legume intercropping
• Improved crop rotation patterns
2. Limited availability and use    
of quality seed
• On-farm quality seed production • Seed replacement strategies
• Small seed plot technology
• Use of rooted apical cuttings
3. Pests and diseases • Integrated pest management • Improved crop rotation patterns
• Integrated late blight management strategies
4. Soil fertility • Soil fertility management strategies • Improve crop rotation patterns
• Soil analysis recommendations
• Potato specific fertilizers
5. New and improved varieties • Options and alternative varieties • Demonstration of newly-released varieties
Transfer of technologies to smallholders 
Farmers Field and Business Schools (FFBS) were used as vehicles for technology transfer, providing experiential learning 
opportunities to identify problems, evaluate possible solutions and, eventually, encourage technology adoption by FFBS 
participants. Formation and implementation of FFBS followed the principles of the Farmers Field School (FFS) model, using 
trained facilitators, extension staff or lead farmers to convey lessons. In our project, the first round of FFBS were assembled 
and conducted  by trained extension staff. 
These facilitators, together with the farmers, set up participatory comparative experiments (also known as participatory 
technology development or PTDs) to compare the effectiveness of the proposed solutions to the conventional farmer’s 
production practices. After one season of facilitation, lead farmers were identified from the first round and trained to 
become the next generation of facilitators in future FFBS. 
Testing, training, and adaptation of technologies
Selected technologies were demonstrated and evaluated at  the innovation sites (ISs) in project communities. The ISs were 
also used as training centers for extension staff and lead farmers, providing an opportunity for researchers to anticipate 
and negotiate potential obstacles in the field while also giving extension workers and host farmers an opportunity to ask 
relevant questions. The research team provided technical backstopping to the innovation sites and ensured proper data 
collection protocol. Through the training, the facilitators (extension officers and lead farmers) were taught the process of 
problem identification and about the available solutions to each problem. 
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Monitoring and feedback
GIZ’s M&E team develop M&E tools to ensure proper data collection and appropriate feedback to research staff and 
farmers. This information is essential to ensure implementation, adoption, and impact of the technology transfer model. 
At the conclusion of the FFBS, the preliminary findings from the PDTs are discussed and decisions made regarding the 
various technologies, which is then considered by the researchers of making adjustments to the technologies and the 
communication channels between researchers and famers.
Innovation, practice or technology
From our research, we make the following four conclusions: 
 Technologies and innovations should be consistent with circumstances, objectives and the preferences of farmers; 
 Extension services play a pivotal role in technology transfer to bridge the gap between research and farmers; 
 Adaptive research is necessary to assess suitability of technologies to farmers environments; and
 Experiential training approaches, such as FFBS, encourage adoption of technologies.
Given these findings, we make three recommendations for improving technology transfer among potato farmers in Kenya.
1. There is urgent need to increase investments in the public agricultural extension system. This funding will help to 
transform subsistence farming into modern and commercial agriculture that promotes household food security, 
improves incomes, and reduces poverty. 
2. Efforts are required to institutionalize structures that allow effective communication between researchers, extension 
staff and farmers to foster for a process where setting research priorities becomes a collaborative endeavor. FFBS is one 
example of such a structure.
3.  A broader perspective of farming is required at regional and national levels when setting research priorities. Building a 
systems perspective is the key to finding solutions that are more likely to be adopted and, thus, successful.
Conclusion
Technologies and innovations should be driven by demand and need-based. Success in this regard requires active 
involvement of farmers and extension professionals in the development of a research product to ensure wide adoption by 
farmers. 
In this process, extension services play a pivotal role in the transfer of technologies from research to farmers and effective 
communication is vital to provide feedback for adapting technology and innovations to suit specific needs of farmers by 
context. In our research, we found that research trials promoted healthy and productive exchange of ideas that ensured 
that technical and social needs of farmers were satisfied in the development of interventions. 
Scaling complex solutions requires a thorough understanding of the context-specific trade-offs. The system we propose 
here offers an enhanced understanding of how to design and evaluate new technologies offered to farmers.
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